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THE OBJECTIVE EVALUATION OF DAILY PHYSICAL ACTIVITY FOR
KNEE OSTEOARTHRITIS PATIENTS AFTER TOTAL KNEE
ARTHROPLASTY. A PROSPECTIVE CLINICAL TRIAL USING
ACCELEROMETRY
L. Jiang, Z. Li, J. Lin. Arthritis Clinic & Res. Ctr., Peking Univ., Beijing, China
Purpose: End-stage osteoarthritis(OA) of the knee can cause a
remarkable pain, and decrease the physical activity of the patients. Total
knee arthroplasty (TKA) is an effective procedure to relieve pain and
increase physical activity ability. However, there are few objective
evaluations for the physical activity level. Accelerometers can record
the pattern, intensity and type of daily physical activity, and provide us
an accurate and objective assessment of daily physical activity level. In
this study, we aim to use the accelerometers to evaluate the daily
physical activity of osteoarthritis patients objectively.
Methods: We enrolled 50 female knee OA patients for the surgery
group. The inclusion criteria were: age between 55 and 75; the diag-
nosis was knee osteoarthritis with the Kellgren/Lawrence grade 4;
affected by the unilateral knee OA undergoing primary knee TKA; living
in Beijing. We also enrolled 50 aged female volunteers who were not
suffered from severe OA for the non-surgery group.
We used the accelerometer (Fitbit Inc., US) to provide us the data of
daily steps. The daily steps of every patient were recorded at the time
point of before surgery, 2 weeks after surgery, 6 weeks after surgery, 3
months after surgery, and 6 months after surgery. At every visit point,
the patients’ daily steps were recorded by the accelerometer for 7Pearson coefﬁcient of steps per day and other test.1
30s chair stand test 40m fast paced walk test 12 stair climb test
Before Surgery 0.31 -0.80 -0.27
2 Week - -0.79 -
6 Week -0.12 -0.77 -0.04
3 Month 0.22 -0.38 0.06
6 Month 0.16 -0.37 -0.06
Non-Surgery 0.17 -0.43 -0.11
Pearson coefﬁcient of steps per day and other test.2
Physical Function Role Physical Bodily Pain General Health
Before Surgery 0.62 0.28 0.65 0.24
2 Week 0.34 -0.01 0.29 -0.01
6 Week 0.06 0.13 0.02 0.00
3 Month 0.30 0.13 -0.13 0.10
6 Month 0.15 0.22 0.03 -0.12
Non-Surgery 0.18 -0.05 0.06 -0.24consecutive days. During every visit, we also performed the 30-s chair-
stand test, 40 m fast-paced walk test, 12 stair-climb test, timed up-and-
go test, 6-min walk test to evaluate the physical ability; used WOMAC
score and KSS score to evaluate the function of the knee, used SF-12 to
evaluate the life quality, used VAS score to evaluate the pain, and used
CASI score to evaluate the satisfaction level. We also collected the
demographic data and the HSS Knee Surgery Expectation Survey data
before surgery.
Results: The average steps the patients accomplished in one day were
below: before surgery 3096.13±882.20, 2 weeks after surgery
337.69±99.38, 6 weeks after surgery 3320.61±648.29, 3 months after
surgery 5147.33±1001.99, 6 months after surgery 6222.90±1512.67. The
average steps of the non-surgery group was 5639.29±863.36. There is a
signiﬁcant change between each visit time. And steps per day of
patients 6 month after surgery was high but not signiﬁcantly than the
volunteer patients. We could ﬁnd the same trend in other evaluations of
physical ability, except for the signiﬁcant changes 6 weeks or 3 months
after surgery. There was a strong correlation relationship between the
daily steps and the following scores before surgery: the 40 m fast-paced
walk test, timed up and go test, 6-min walk test, WOMAC, KSS, KSS
function, VAS, CASI, and physical function, bodiliy pain, vitality in SF-36.
Therewas only a strong correlation relationship between the daily steps
and the vitality score in SF-36 for patients after surgery and the non-
surgery group.
Conclusions: It is more sensitive to evaluate the daily physicall activity
level using the accelerometers than other tests or questionnaires which
are used to evaluate the physical function instead of daily physical
activity level.
The daily physical activity level have a correlation relationship with
multiple factors for severe OA patients before surgery. But for the
patients after surgery or mild OA patients, the daily physical activity
level only have a correlation relationship with the vitality score.timed up and go test 6-minute walk test WOMAC KSS KSS-Function
-0.56 0.69 -0.79 0.66 0.76
-0.58 0.63 -0.64 0.29 0.74
-0.61 0.73 0.00 -0.15 0.60
-0.30 0.39 -0.08 0.02 0.12
-0.25 0.38 -0.04 0.10 -0.08
-0.22 0.44 -0.28 0.34 0.18
Vitality Social Function Role Emotion Mental Health Pain VAS Score
0.70 0.10 0.13 0.09 -0.72
0.26 -0.23 0.29 0.11 -0.72
0.74 -0.04 0.26 0.03 0.03
0.70 0.11 0.23 0.28 -0.05
0.63 0.09 0.08 -0.04 -0.22
0.65 0.13 -0.19 0.00 -0.11
